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T was shown by Professor Baily t that the hysteresis losses due to a rotating field in iron reached a maximum value with an induction density (B) of about 16,000 C.G.S. units. With a value of B equal to 20,000 the hysteresis was approximately ~ of the value. These results were confirmed by Messrs. Beattie & Clinker :~. The experiments described below were undertaken in order to determine to what extent the results attained by Professor Baily were modified by variation in temperature.
In these experiments, the rotating field was produced by means of two phase-currents. Fig. 1 shows the arrangement, the two magnetizing coils carrying the two phase-currents being markecl E, D. A is a slab of plaster 2 cms. thick and 22 cms. square, having a circular hole 85 cms. diameter in the centre. At the top and bottom of the hole the heaters B are placed, and in the chamber so formed the iron specimen is suspended. Each heater was made by winding No. 40 s.w.(~, nickel wire zigzag fashion over the surface of a circular piece of mica. Its resistance cold was 13 ohms, but increased rapidly with temperature. With the two in series a current of 1"6 amps. at 180 volts produced a maximum temperature of 500 ~ C. at a point close to the iron disk. The specimen used was a circular disk of iron 4 cms. diameter, "027 thick: it was attached by nuts to a brass spindle C, which had a weight attached to one end, and a coYtcave mirror at the other for indicating the motion of the specimen. The whole was supported by a bifilar suspension, the sensitiveness of which could be varied by altering the weight or by varying the distance apart of the supporting wires. The weight of the whole moving part was 285 grams.
The two magnetizing-coils D D, belonging to one phase, are each made by winding 14 turns of 7#4 asbestos-covered cable. The two coils are arranged to slide over the plaster slab to within a short distance of each other, at the centre. The coils for the second phase, E E, are placed so as to produce a field at right angles to that of D D. They are of the same shape as D D, so that the two together produce a close approximation to a uniform rotating field at the centre of the coils where the specimen is placed. 
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to produce a field 10 per cent. greater than that of the smaller for the same current, but with 25 amps in one and 27"5 in the other, the maximum values of the two fields were equal, 
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General arrangement of the magnetizing coils and specimen.
each being about 250 c.G.s, units, and the two together producing a uniform rotating field of this magnitude. At a distance of 2 cms. from the centre of the coil the field produced was 1 89 per cent. less.
The phase relationship of the currents in the two phases was indicated by means of a ~ attmeter, the thick coil being in one circuit and the thin coil connected between the ends of a non-inductive resistance in the circuit of the other phase. A phase-difference of 90 ~ between the currents in the two circuits was shown by a zero reading on the wattmeter. The phase-difference was kept within '3 per cent. of Downloaded by [University of Cambridge] at 12:12 19 June 2016 90 ~ by using a variable choking-coil in the prima,'y of one of the transtbrmers supplying current.
The numerous adjustments which have to be made are a disadvantage of the alternating current method compared with the rotating magnet method used by Baily and others ; but the absence of rotating parts is a distinct advantage, and this fact would reuder the method very suitable for highfrequency experiments.
To measure the flux ia the iron, a cell of 8 turns of bare wire was wound round it and insulated therefrom with mica. As the E.M.F. induced in the coil is alternating and of the order of "04 volt, a suitabie galvanometer had to be constructed in order to measure it. The instrument constructed for the purpose is shown in fig. 2 . A B C D are four one, E cos pt (say) due to the flux in the iron specimen, and one due to the rotating field of the galvanometer itself. Referring to fig. 2 , let H H ~ be the direction of the rotating field of maximum value H when E cos pt is a maximum. The angle between it and the coil at a time t will be 8+pt, and the component along the coil H cos pt+O. The flux normal to the coil is Hsinpt+8, and the E.M.F. induced is proportional to
H p cos pt + O = E1 cos pt + 8.
If R be the resistance of the coil and the self-induction is negligible, the resultant current is equal to 1 (E cospt +El cospt+ 8).
The torque at a time t will be proportional to
H cos pt + O { ~ (E cos pt + E, cos pt + 8) } .
Hence the mean torque acting on the coil is proportional to H-{E cos O+E1}. R This deflecting torque therefore consists of two parts, one constant and one which depends on the position of the four magnetlzing-coils A B C D. In the apparatus used these coils were fixed to a turntable, which could be rotated until the deflexion was a maximum. The deflecting torque would TT then be proportional to ~(E+E1).
Another way of using the instrument is to get E and E1 in opposition, in which ease the minimum deflexion is proportional to (E l-E) ; and this is the better method because the total deflexion is smaller, and greater sensitiveness is obtained. The instrument was calibrated by putting a resistance of 4000 ohms in series with the coil and applying a measured pressure of 1'95 R.M.S. volts to it. The deflexion, after deducting that obtained by shortcircuiting the coil through the 4000 ohms, equalled 22"4 centimetres, consequently one The induction density in the iron disk was readily calculated from the maximum voltage measured as above, the dimensions of the search-coil on the iron being known.
The disadvantage of this type of instrument is that the constant part of the deflexion depends on the cube of the frequency, so that the speed of the machine must be very exactly regulated for a constant value. The E M.F.induced in the coil on the iron varies approximately as the frequency, and so the torque on the galvanometer due to this current depends on the square of the speed. It was found better in practice to have the two voltages E and E t in opposition, as mentioned above, so getting a deflexion proportionate to El--E.
One other measurement required to be made, namely~ that of temperature. This was effected by means of a Platinum-Platinum-Rhodium junction (placed close to the specimen) connected to a suitable galvanometer. Fig. 3 . 
